Setting: Vietnam. Results: Sixteen studies, undertaken during 2005-2011, were identified that met the inclusion criteria. The analysis showed that HIV prevalence among MSM in Vietnam has increased significantly (eg, from 9.4% in 2006 to 20% in 2010 in Hanoi) and that protective behaviours, such as condom use and HIV testing and counselling, continue at inadequately low levels.
Conclusions:
Increasing HIV prevalence and the lack of effective protective behaviours such as consistent condom use during anal sex among MSM in Vietnam indicate a potential for a more severe HIV epidemic in the future unless targeted and segmented comprehensive HIV prevention strategies for MSM in Vietnam are designed and programmes implemented.
BACKGROUND
The HIV/AIDS epidemic in Vietnam is still in a concentrated phase, with the highest prevalence rates found among specific populations at higher risk; these include injecting drug users (IDU), female sex workers (FSW) and men who have sex with men (MSM). As documented by the Ministry of Health Estimates and Projections Project Report, 1 MSM populations are larger than those of the other groups, and are primarily concentrated in urban areas such as Ho Chi Minh City (64 247), the Red River Delta (60 698), the Mekong River Delta Male-to-male sexual contact has been an important route of HIV-1 infection since HIV/AIDS was first identified nearly 30 years ago. In the past few years, there has been increased concern about new, newly identified and resurging epidemics of HIV infection in men who have MSM on a global level. 3 4 Against the backdrop of low and declining adult HIV prevalence in most countries, MSM continue to be disproportionately affected by HIV infection. 3 In Asia, MSM have 18.7 times the odds of being HIV infected compared with someone in the general adult population. 3 In recent years, scattered epidemiological research has identified high HIV prevalence among MSM in several Asian countries, with varying degrees of study findings and conclusions across countries. Recent data made available through the presentation of preliminary Integrated Biological and Behavioral Survey (IBBS) results suggest an exponential increase in HIV prevalence among MSM in both Hanoi and Ho Chi Minh City, from 9.4% and 5.3% in 2006, respectively, to 20% and 14% in 2009, respectively. 5 Rapidly rising prevalence rates among MSM in Vietnam draws concern from the region and the world. Multiple epidemiological and behavioural studies have addressed HIV prevalence and risk behaviours among MSM in Vietnam, the first study dating back to 1993. 6 Although a comprehensive and systematic review of research on Vietnamese MSM and risk factors for HIV was undertaken by Colby et al, 7 the results capture original studies conducted up to 2001. Since that time, over a dozen biological and behavioural studies on MSM in Vietnam have been conducted and are the topic of this review. This systematic review sets forth a summary analysis of identified additional studies, highlighting the current state of HIV prevalence and risk behaviour among this at-risk population.
METHOD

Search strategy
Original studies investigating HIV prevalence and risk behaviours among MSM in Vietnam were identified by searching both electronic databases (PubMed, BioMed, MEDLINE and Google Scholar) and conference proceedings. Guided by the search protocol applied in a similar review of global scope in Baral et al, 3 the following medical subject heading (MESH) terms were used as title keywords in database searches conducted: HIV AND (MSM OR homosexual AND Viet*) OR (men who have sex with men AND Viet*) OR (Human Immune Deficiency Syndrome) and limited to reports in the English language. Additional studies were also identified through cross-referencing, examination of the bibliographies of retrieved articles and making contact with primary researchers and authors in Vietnam.
Inclusion criteria included the following: studies on HIV prevalence and risk behaviour data among MSM populations in Vietnam (including homosexual, bisexual, male sex workers (MSWs) and transgenders); publication in a peer-reviewed journal; and, an abstract at a conference. Gray literature was identified and included on a case-by-case basis. For example, if the studies were not published in a peer-reviewed journal, though commissioned by the Government of Vietnam and/or an International Non-Governmental Organization, the studies were included.
Exclusion criteria were adapted from similar studies with global breadth, which resulted in a standardised method of excluding studies that did not meet rigorous pre-determined minimum standards. 3 Articles/abstracts presenting reviews of several studies were omitted, and only original study findings were included in this systematic review. The ePPI Centre quality and relevance appraisal framework, 8 discussed in the proceeding section, was used to summarise the weight of evidence each study could contribute to the review's findings, and was an important component of the exclusion criteria.
Data extraction and analysis
The initial search strategy yielded a total of 326 papers. This number was subsequently reduced through a number of stages, using the inclusion and exclusion criteria outlined above. However, only the final 16 studies were assessed against the ePPI Centre quality and relevance appraisal framework. 8 The titles of the papers were reviewed for geographic and substantive relevance, which reduced the number to 12. Copies of these papers were obtained and respective bibliographies were reviewed in order to identify additional papers of relevance. Primary researchers and authors in Vietnam with published expertise in MSM issues were contacted which resulted in the collection of 33 additional documents not available in the database searches conducted (ie, conference papers, presentations and preliminary study findings). The last step was to apply the inclusion and exclusion criteria to the additional documents retrieved. The final number of papers for review was 16 (figure 1).
Data extraction was performed using a template designed for this purpose. For all studies in this review, the following data were extracted from original publications: 1. Descriptive and substantive data: (a) first author and year of publication; (b) study site and period; (c) sampling methods; (d) sampling size and age of participants; (e) methods and results of HIV infection detection; (f ) reported risk behaviours and (g) outcome measures. 2. ePPI quality and relevance appraisal: (a) trustworthiness of results judged by the quality of the study within the accepted norms for undertaking the particular type of research design used in the study; (b) appropriateness of the use of the study design for addressing the systematic review's research question; (c) appropriateness of focus for the research for answering the review question and (d) judgement of overall weight of evidence based on the assessments made for each of the criteria above. Data extraction and validation were carried out by one of authors (MCG) and abstraction methods and data extraction were independently scored and validated by a second academic (SBM). Conflicts between abstractors were settled by subsequent discussion and when appropriate, by contacting the authors of the study in question for further verification. Abstractor and reviewers were not blinded to the purpose of this study, nor blinded to author affiliations. Findings from extracted studies were analysed with a focus on exploring HIV prevalence and risk behaviour among MSM in Vietnam.
RESULTS
The systematic review of original studies yielded the identification of two main themes. The first theme is formal and includes government-owned data from biological and behavioural surveillance studies carried out in Vietnam in 2006 and 2009. These data are considered official and are often cited in peer-reviewed publications, conference papers/presentations and reports to the United Nations General Assembly Special Session on HIV/AIDS (UNGASS). The second theme is less formal and includes studies carried out by independent researchers, universities and non-governmental organisations. These studies address gaps in existing knowledge about HIV risk and behaviour, and include more comprehensive data sets than those found in official surveillance reports.
Biological and behavioural surveillance MSM are not part of the national surveillance system which tracks HIV incidence and prevalence among FSW and IDU, among others. Among both MSM reporting transactional sex and those who did not, a significant percentage reported sex with regular female partners, as well as FSW. In Can Tho, Ho Chi Minh City and Hanoi, more than 45% of MSM who reported transactional sex also reported having a regular female sexual partner (56%, 47% and 51%, respectively). Only 25% of MSM in Can Tho reported having sex with an FSW, 18% in HCMC and 20% in Hanoi reported the same. 5 Conversely, sex with MSWs was much lower than sex with FSWs among MSM reporting transactional sex. 5 MSM who did not report transactional sex reported higher rates of sex with consensual partner/s and sex with a regular female partner. The Hanoi MSW study by Le and Clatts 12 found that most men who sell sex in Hanoi came from other provinces (79%), with most selling sex for economic survival and the majority reporting their exclusive attraction to women (74%). The Le and Clatts study 12 also revealed that 58% of MSW had used at least one type of illicit drug in the past (58%). For those that reported illicit drug use, they most commonly used drugs in the past 90 days, and the most frequent drug used was the injection of heroin (50%). In this particular study, higher levels of condom use were reported than in the Colby and Mimiaga study, 15 with 65% of MSW reporting condom use during anal sex. 11 Of the MSW reporting Heroin injection, 42% reported having insertive anal sex with their most recent sex client, with no condom use in 47% of cases. 12 One-third of the 110 MSW interviewed in Hanoi reported having paid for sex in the last 90 days, with 81% buying sex from FSW and only 19% buying sex from other MSW. 12 Colby et al 13 studied rural MSM populations in Khanh Hoa province, particularly focusing on HIV risk and prevalence. Of the 216 MSM living in rural areas, 46% described their sexual orientation as bisexual, 9% as heterosexual and 45% as homosexual. 13 This was the first survey to confirm that MSM not only live in urban settings, but can also be found in rural areas, where the majority of Vietnam's population live, and are relatively easy to identify. 13 As with urban MSM, this study revealed that vaginal sex was relatively common, with 36% of rural MSM engaging in vaginal sex with a female partner in the previous 6 months. However, anal sex with casual male partners was more common, with 47% of rural MSM having engaged in anal intercourse with a casual male partner in the previous 6 months. All MSM in this study tested for HIV were found to be negative. 13 However, according to Lowe and Thien, 16 HIV testing among a group of 800 MSM in Khanh Hoa province revealed a prevalence rate of 1.9%. Table 3 , below, provides a summary of HIV prevalence and consistent condom use across all studies included in this review.
DISCUSSION
The results of this systematic review strongly suggest that HIV prevalence among MSM in Vietnam has been on the rise over time. In fact, the Ho Chi Minh City AIDS Committee 17 estimates that by 2012, the number of new HIV infections contracted by MSM in Ho Chi Minh city each year is projected to be higher than the annual number of new infections in each of the other two identified high-risk groups in the city, IDU and FSW. Behavioural data, such as HIV testing, number of sexual partners and unprotected anal intercourse, also suggest reason for concern.
Knowing one's HIV status and associated counselling have been found to be associated with decreased high-risk sexual practices. 18 Although HIV counselling and testing is increasing among IDU and FSW, it remains inadequately low among MSM, and has not increased since the 2006 round of IBBS which may suggest the need for alternative testing strategies for this at-risk group. 5 Low rates of HIV testing over time may be a contributing cause to the alarming rise in HIV prevalence among MSM in Vietnam. While male-to-male sex is preferred by most of those surveyed in the studies identified above, significant numbers of MSM are also having female sexual partners due to continued family and societal pressure to conform to masculine norms. The low level of consistent condom use with these women, coupled with already relatively high rates of HIV prevalence among MSM and low rates of protective behaviour with other male sex partners reveals yet another contributing factor to elevated HIV prevalence among MSM in Vietnam. 16 Nguyen et al 14 found that unprotected sex among surveyed MSM correlated with low perception about risk of HIV transmission, HIV prevalence and the number of casual sex partners. The findings of this review identify a need for greater HIV awareness among this group, as well as programmes delivering consistent and segmented prevention messages. Coupled with HIV awareness raising and prevention messages, the data analysed in this review point to the need for greater access to MSM-friendly HIV services, such as HIV testing and counselling, condom/lubrication provision, HIV care and treatment, which would contribute to slowing the pace of HIV infections among this high risk group. For example, given that HIV diagnosis often leads to safer sexual practices, according to the findings of an original study by Nguyen and Kiethly 19 among People Living with HIV (PHIV) in Vietnam, testing and counselling services need to be expanded and segmented based on the needs of each high-risk group in order to increase HIV testing uptake.
Findings from this review also suggest the need to identify and appropriately address the socio-cultural and economic aspects that influence HIV infection among MSM. 20 Currently, MSM continue to report not being treated equally when they present themselves to public service providers, such as health clinics, schools or public administration offices. Stigma continues to be a significant barrier to accessing basic and necessary services. 21 Awareness raising campaigns should also be segmented for greater effectiveness, with the delivery of directed information and messaging to families, government entities and the Vietnamese population.
A limitation of the study design includes the omission of literature published in languages other than English; however, efforts were made to contact MSM experts and practitioners in Vietnam to ensure review's inclusiveness and breadth. Another limitation of the study design is that it included abstraction of both behavioural and biological data sets, and therefore the application of PRISMA had to be combined with the ePPI Quality and Relevance appraisal framework in order to ensure appropriate scoring methodology for diverse studies.
A key strength of this review is its inclusion of behavioural data sets, as these provide insight on the rapid rise of HIV prevalence among MSM in Vietnam. 
